Using highly disaggregated firm-level customs transaction data for imports and exports in Peru over the [2000][2001][2002][2003][2004][2005][2006][2007][2008][2009][2010][2011][2012] period, this paper explores the relationship between imports of intermediate inputs and firm export performance. The paper shows that greater use, variety, and quality of imported intermediate inputs is significantly correlated with higher exports, faster export growth, greater diversification of export markets, and higher quality exports (as measured by relative unit prices) at the firm level. This relationship is robust and persistent to controls for unobserved firm heterogeneity and year fixed effects. The use of imported inputs is also associated with higher productivity at the firm level. Considering the relationship between specific trade policy measures and the import performance of those exporters that are direct importers, the analysis shows that those exposed to higher tariffs and nontariff measures import less in total and exhibit lower import variety. The use of the advanced clearance procedure as the modality to clear customs for imports is favorable to the import performance of exporter-importers, in that the users of the modality import more and import a more diversified bundle of inputs than those that do not use it, even after controlling for firm size. 
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Introduction
Supported by the commodities boom and a raft of policy liberalizations, Peru experienced a decade of unprecedented growth that contributed to a significant poverty reduction. Between 2000 and 2013, Peru's GDP per capita grew at 4.3 percent annually, a rate almost three times faster than the global average and 6 times faster than its average growth in the previous four decades. But as the commodity super-cycle unwinds, Peru faces a significant challenge of sustaining growth. In assessing the potential sources of growth, two engines stand out as being relatively unexploited: productivity and trade.
While productivity was an important contributor to Peru's growth in the boom period (accounting for close to 30 percent of per capita growth in the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] , productivity levels remain significantly below regional and high-income country averages, and productivity convergence has been weak. From the trade perspective, Peru remains weakly integrated into regional and global networks. Even during the commodities boom, Peru's exports remained far below the levels predicted by its income level, and its import share of GDP (at 24.2 percent) was the 12 th lowest in the world in 2013. Of course, from a static growth accounting perspective, imports are a drain on growth. But from a dynamic perspective, imports are critical for long-run growth, precisely through their effect via the productivity channel.
The importance of imported inputs for economic growth dates back to the endogenous growth theory, where improvements in technology foster long-term growth and imported inputs are a channel for the diffusion of technology (Romer, 1987; Romer, 1990; Aghion and Howitt, 1998) . If new technology and a wider knowledge base are embodied in imported intermediate inputs or imported capital goods, importers can improve their technology by incorporating into their production processes these state-of-the-art inputs or machinery, which may not be available domestically (Grossman and Helpman, 1991 Coe et al. (1997) , a growing set of micro-level studies show that manufacturing firms benefit from their access to imported intermediate inputs in terms of significantly higher productivity (e.g., Amiti and Konings, 2007; Kasahara and Rodriguez, 2008; Halpern et al., 2010) and higher overall product scope (Goldberg et al., 2010) . The rationale for these benefits is that imported intermediate inputs are of higher quality than domestic inputs, embody technology and 1 See Keller (2005) for a review of the literature on trade as a channel for the international transmission of technology.
3 knowledge leading to higher firm productivity, new product creation, improved quality of final products, and output growth.
Since imported inputs enhance firm productivity, they can also play a critical role for firm export performance. Recent empirical evidence shows that indeed expansions in the use of imported intermediate inputs -often as a result of trade liberalization reforms -facilitate firm entry into export markets and firm performance in those markets in terms of higher total exports, broader export scope, and higher export quality (Bas, 2012; Bas and Strauss-Kahn, 2014, 2015; ChevassusLozza et al., 2013; Feng et al., 2012; Fernandes and Lopez, 2015) .
With increasing concentration of non-commodity trade in global production networkswhere stages of production are separated and dispersed across locations -the role of imported inputs becomes ever more important, not only as a source of productivity-enhancing technology, but also a 'ticket' to participation in these global networks, or global value chains (GVCs). Indeed, from the perspective of GVCs, Peru remains a significant laggard, with its participation in GVCs being highly concentrated in forward links to its commodity exports, with limited potential for productivity-enhancing spillovers. By contrast, Peru's backward links in value chains -the degree to which it makes use of imported inputs in its export products -is among the lowest in the world.
As Figure 1 shows, the share of foreign value added embedded in Peru's exports stood at just 14 percent in 2011 -this is just one-third the level in similar countries that are deeply integrated in GVCs, like Mexico and Malaysia.
Thus, in the context of weak productivity growth and declining performance of the export engine in recent years, this apparent failure to exploit the import channel may represent a barrier to firm-level productivity and competitiveness, and ultimately to aggregate economic growth. With this in mind, in this paper we explore the role of imported inputs for export performance in Peru.
We evaluate this relationship on the overall export sector in Peru as well as in two leading nonminerals export sectors -agribusiness, where Peru has achieved a strong position in global retail supply chains and apparel, Peru's largest manufacturing export sector and among the most important sectors traded in GVCs.
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Figure 1. Upstream and Downstream Intermediate Value Added as a Share of Gross Exports
Source: Authors' calculations based on data from UNCTAD Eora dataset.
We use highly disaggregated exporter-level and importer-level customs transaction data for Peru over the period 2000-2012 to assess the relationship between imports of intermediate inputs and firm export performance, as measured by export size, export growth, market diversification, and export quality (relative unit prices). In particular, we compare the export performance of those exporting firms that are also direct importers versus that of those that are not. We also examine the effects of particular dimensions of intermediate inputs that capture the degree to which they embody foreign technology and the degree to which they represent increased variety and quality.
As a complement to this analysis, we examine the impacts of importing on more general measures of firm performance including productivity, using complementary manufacturing firm-level data.
We then seek to understand the factors that may explain why Peruvian firms on average make relatively limited use of imports. We do this by exploring the relationship between three specific policies -tariffs, non-tariff measures, and the use of an advanced clearance procedure as a modality to clear customs for imports -and the import performance of those exporters that are direct importers.
We find that a greater use, variety, and quality of imported intermediate inputs is positively and significantly correlated with a better export performance. This relationship is robust to controls for year fixed effects and for firm heterogeneity. More generally, we also find that the use of imported inputs is associated with higher productivity at the firm level.
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In exploring policy-related determinants of importing, we find that increases in tariffs are detrimental to import growth of exporters overall in Peru, and in particular of those in the agribusiness sector. For the cross-section of exporter-importers in 2012-the year when non-tariff measures (NTMs) are available-we show that those that are subject to NTMs more intensively tend to import less intermediate inputs, not only in value but also in terms of numbers of products and varieties imported. Finally, the use of the advanced clearance procedure as the modality to clear customs for imports is favorable to the import performance of exporter-importers. Exporters who import intermediate inputs using this modality import more and import a more diversified bundle of inputs than those that do not use it. All these results are robust even after controlling for the fact that some firms are larger than others. Given the importance of import levels and variety for export and productivity performance, these findings lend support to Peru's path of extensive trade policy liberalization. They also underscore the importance of effective de facto implementation of trade policy measures and efficient trade facilitation procedures, and to ensuring that this is available to firms of all sizes across all sectors.
The remainder of the paper is organized as follows. Section 2 describes the data and provides descriptive evidence on the importance of imports for exports in Peru. Sections 3 and 4 present the results on baseline and further export performance premia for exporter-importers.
Section 5 discusses general performance premia for importing firms in Peru. Section 6 explores the role of policies in explaining why Peruvian exporters do not import more. Section 7 concludes. . The data cover the universe of Peruvian export and import transactions in the agricultural, mining-excluding HS Chapter 27
Data and Characterization of Exporter-Importers in Peru
Data Description
(hydrocarbons such as oil, petroleum, natural gas, coal, etc.)-and manufacturing sectors. The data include unique firm identifiers that allow us to follow firms over time and allow us to match across export and import transactions so as to generate a final data set at the firm-HS 6-digit product- This exporter-importer status is time-varying. Additional details on the data are provided in the Appendix.
The final data set excludes annual export flows below 10,000 USD dollars as such small flows may represent the shipping of samples rather than merchandise sold as a true export venture.
We will present our results focusing on exporting firms across all sectors in Peru (which we designate as Overall below) and then focusing on exporting firms in the two specific sectors agribusiness and apparel, whose coverage in terms of HS Chapters or 6-digit products is shown in Table 1 . Note that an exporting firm is defined to be part of the agribusiness sector or part of the apparel sector if and only if the firm is an intensive exporter in the sector, that is, if that firm's total value exported of products from that sector accounts for 50 percent or more of the firm's total exports in a given year. Arkolakis et al. (2008) and Feng et al. (2012) and use the United Nations Broad Economic Classification (BEC) to identify which imports by 2
The data used for this analysis allows the identification of inputs and other goods imported directly by exporters. There may be other inputs and goods imported indirectly through third parties (e.g. distributors and traders); however, these transactions cannot be identified with the data available for the analysis. Importing indirectly may be an efficient strategy for small firms and for the import of non-core inputs as it can reduce fixed costs of establishing relationships with international buyers and may confer some scale-related cost benefits. However, for the purpose of analyzing the degree of integration of exporters into GVCs, transactions covering direct imports are the most critical-firms that are integrated into GVCs would normally source directly, as these sourcing relationships are critical from a quality and technology spillover perspective. Also, since our focus in on export performance, for the purposes of our analysis, we eliminate from the final dataset the firms that are importers-only. We will consider for each exporting firm several measures of export performance in each year: total exports (in logarithms), growth in total exports (defined as the difference in logarithms between total exports in year t and total exports in year t-1), number of destination countries, and relative average unit values (defined as an export share weighted average of the ratio between the unit value for the firm-HS6 digit product in a year and the average unit value for that same HS6 digit product across all firms that export it in the same year). Appendix Table 2 shows summary statistics for all the dependent and independent variables from the customs data used in the analysis in Sections 3, 4, and 6. We use the BEC classification as provided in United Nations (2011) 10 agribusiness sell mostly to the US, EU, and Japan while exporter-imports in all sectors as a whole and exporter-importers in apparel have a more diversified portfolio of destination markets. 
Summary Statistics and Characterization of Exporter-Importers
Baseline Export Performance Premia for Exporter-Importers
To investigate the importance of imports of intermediate inputs for Peruvian exporters we follow the approach -initially proposed by Bernard and Jensen (1999) in studying the productivity 
where i stands for a firm (which may be an exporter-only or an exporter-importer), t stands for a year, is an export performance measure, are year fixed effects, and is an independent and identically distributed (i.i.d.) error. Importantly, note that Eq. (1) includes firm fixed effects which control for unobserved firm heterogeneity due to time-invariant firm characteristics which might be correlated with performance in export markets but also with the exporter-importer status.
The coefficient of interest is that on the variable _ which is in our baseline specifications a dummy variable for current exporter-importer status (1 if the firm exports and imports in year t, 0 else).
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To ensure that the interpretation of the coefficient on the exporter-importer status dummy variable shows how export performance improves when a firm starts to import intermediate inputs -i.e., when it switches from being an exporter-only to being an exporter-importer -we drop from the estimating sample for all our specifications firms that stop being an exporter-importer and become an exporter-only. However note that the results are qualitatively similar if we include those firms in the estimating sample.
The evidence in Table 2 shows significant premia in all export performance measures for exporters that import intermediate inputs, relative to exporters that do not in Peru, overall across all sectors, as well as in the agribusiness and apparel sectors. The only exception is an insignificant premia in export growth for exporter-importers in the agribusiness sector. Exporter-importers are larger in terms of total exports, they grow faster, are more diversified in terms of destination markets, and their exported products have relatively higher quality than average. Column (1) indicates that exporter-importers have 55% higher total export values than exporters-only overall;
this advantage is 64% and 65% in the agribusiness and the apparel sectors, respectively. Column (2) shows that exporter-importers growth faster overall and in apparel. Regarding diversification, column (3) shows that exporter-importers sell on average to almost 1 (0.7-0.9) additional destination country than exporters-only. Finally, Column (4) shows that exporter-importers sell products with higher unit values than exporters-only.
Not only the fact of importing intermediate inputs can help exporters' performance but it
is also important to investigate whether the amount imported matters. we include the logarithm of the value of imported inputs (plus one unit so as to keep exportersonly whose imports are zero in the regressions). The estimates show evidence of stronger export performance in terms of higher total exports, faster export growth, larger numbers of destination countries, and higher relative unit values for exporting firms that import relatively more intermediate inputs.
5 Table 2 .
Baseline Export Performance Premia for Exporter-Importers
Notes: Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10% confidence levels, respectively.
One could be concerned that the premia in export performance in Table 2 reflect simply the size of the exporting firm and the conjecture would be that larger firms simply perform better,
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Again the exception to the pattern is the insignificant export growth premia for exporter-importers in the agribusiness sector. (1) where the sample is restricted to exporter-importers only and where the exporterimporter status dummy variable is replaced alternatively by the number of imported HS 6-digit products (in logarithms), the number of imported varieties defined as an HS 6-digit-origin country cell (in logarithms), and a dummy variable for exporter-importers that import more than 50% of their inputs from high-income countries.
6 Table 3 shows the results from these specifications which reveal significantly higher export values, larger numbers of destination markets served, and relatively higher product quality than average for the exporter-importers that import more products, more varieties, and a larger share of imports from high-income countries. For example column (9) indicates that exporter-importers firms with more than 50% of imports of intermediates coming from high-income countries have 29% larger export values than exporter-importers with a lower percentage coming from highincome countries overall across all sectors (this premium is 49% and 34% in the case of agribusiness and apparel respectively. 
General Performance Premia for Importers in Peru
The results so far show very clear evidence of premia in the export performance of exporter-importers in Peru. As discussed in Section 1, imported intermediate inputs are important because they embody variety and higher quality and thus increase productivity for users, as microevidence has shown for several countries. In this section, we discuss some complementary evidence obtained for Peru on the importance of imported inputs for productivity based on firmlevel data from the Encuesta Economica Annual (EEA).
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The EEA data is a useful complement to our main analysis using the panel exporter-level/importer-level customs data because it allows us to calculate more general measures of firm performance than those focusing just on the export market, for example firm productivity. But in addition to not providing nearly as much detail as our customs data does on exports and imports by Peruvian firms, the EEA data has other caveats which explain why we do not use it as our main data source. In particular, the EEA is not a panel data set covering all manufacturing firms in Peru, rather it has a census component for the largest firms and a sample component for the smaller firms which implies that firms are sampled randomly as discussed in Iacovone et al. (2015) . As a result, it is not possible to trace firm performance over time, which is fundamental to answering the questions raised in this paper, for any but the largest manufacturing firms.
First, we estimate a variant of Eq. (1) for the cross-sections of manufacturing firms in Peru covered by the EEA over the 2008-2012 period where the dependent variable is a firm outcome measure, either employment, real output (domestic output plus exports), real capital, real capitallabor ratio, or labor productivity (all in logarithms).
9
In the case of labor productivity, the regression also controls for the real capital-labor ratio hence the results are proximate to those that would be obtained for a total factor productivity measure.
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The corresponding regression results are shown in Table 4 , focusing on all manufacturing firms and separately on firms in the agribusiness and apparel sectors. Details on the cleaning and preparation of the EEA are provided in Iacovone et al. (2015) .
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Real output is measured as total output sold by the firm deflated by a 4-digit industry price deflator, real capital is constructed according to the perpetual inventory method and labor productivity is measured as value added reported in the EEA (total production minus costs of intermediate inputs (goods + services)) per employee, all defined as in Iacovone et al. (2015) . Appendix  Tables 3 and 4 show summary statistics for all the dependent and independent variables from the EEA data used in the analysis.
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Given that the EEA data that we use consists of cross-sections of firms it is not possible to obtain firm-level total factor productivity measures based on production function estimation techniques such as those by Olley and Pakes (1996) or Levinsohn and Petrin (2003) . Thus, the use of a labor productivity measure while controlling for the capital-labor ratio is the best possible alternative.
Importing firms are significantly larger in terms of their employment and output, significantly more capital intensive and more productive than firms that do not import in the agribusiness sector as well as in the manufacturing sector overall. In the apparel sector importing firms are significantly larger in terms of their employment and output but they are neither more capital-intensive nor more productive than firms that do not import.
11 Table 4 . Performance Premia for Importers based on EEA Data Notes: Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10% confidence levels, respectively.
Next, we focus on the subset of firms in the EEA that are exporters so as to characterize the differences between those that are exporter-importers and those that are exporters-only, particularly in terms of productivity. The top part of Table 5 shows very clear evidence that exporter-importers overall are significantly larger in terms of employment and output, they are older and more likely to be foreign-owned, and they are also more capital-intensive and 11 We also considered the subset of the EEA data that is a panel covering only the largest Peruvian firms, as described in Iacovone et al. (2015) . That sample is limited but allows us to estimate the same regressions but controlling for firm fixed effects. Unreported results show that even after controlling for firm fixed effects, firms that import exhibit significantly higher capital-labor ratios and labor productivity (controlling for the capital-labor ratio). 
All Manufacturing Firms
Apparel Agribusiness significantly more productive than exporters-only. These findings are all verified for exporterimporters in the agribusiness sector whereas for exporter-importers in the apparel sector the findings on the likelihood of foreign ownership, on the higher capital intensity and the higher productivity are not verified.
Table 5. Performance Premia for Exporter-Importers based on EEA Data
Notes: Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10% confidence levels, respectively. Only exporting firms are included in all the regressions in Panels A and B.
Why Don't Peruvian Exporters Import More? The Role of Policies
In this section we conduct an exploratory analysis of some of the policies that may be preventing Peruvian exporting firms from importing more and thus from benefiting from those imported intermediate inputs, given the evidence provided in Sections 3, 4 and 5. The policies that we consider are nominal applied tariff rates, non-tariff measures (NTMs) on imports and the use of a special regime to clear import customs in advance ("despacho anticipado"). Our focus is on analyzing the correlations between these three types of policies and Peruvian firms' import outcomes. The results presented in the analysis below indicate correlations between all the policies and the import performance of exporters. For a more sophisticated analysis of how these policies First, we focus on the correlations between tariffs and Peruvian firms' import choices. The data on nominal applied tariff rates at the transaction level was provided by SUNAT, and it is calculated for each firm as the ratio of total ad-valorem tariff duty paid over the total value imported across all of the firm's transactions at the product-country of origin level in a given year.
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We consider the effects of changes in the applied tariff rate on contemporaneous changes in firm total imports using the following specification in growth rates:
where i stands for an exporter-importer firm, t stands for a year, are total imports of intermediate inputs, are year fixed effects, are fixed effects indicating the main HS 2-digit product imported by the firm, other variables are defined as above and is an i.i.d. error. The firm fixed effects included allow for heterogeneity across firms in their rates of import growth.
We consider also the specification in levels below:
where all variables are defined as above. The results from estimating these specifications are shown in Table 6 .
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Appendix Table 5 shows yearly averages of applied tariffs on intermediate inputs for all sectors and for agribusiness and apparel separately.
The key pattern that emerges from Table 6 is a significant negative short-term effect of higher growth in tariffs and higher tariffs on imports of intermediate inputs by Peruvian exporterimporters when considering exporter-importers across all sectors. While the magnitude of the effects of changes in tariffs on import growth is stronger in the agribusiness sector than for all sectors combined, the negative effects in the apparel sector are not significant.
While the reduced-form specifications whose estimates are shown in Table 6 are simple, it is interesting to note that the magnitude of the responses of import flows to tariffs for Peruvian
12
Though tariffs are applied to imports of products at the HS 10-digit level, for these calculations products are aggregated up to the HS 6-digit level.
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The main HS 2-digit fixed effects are not collinear with the firm fixed effects because firms may switch over time the main HS 2-digit sector that accounts for the largest share of their exports. firms overall are not too different from those obtained from the estimation of sophisticated structural trade models by Bernard et al. (2003) or Spearot (2013) . 14 For the purpose of this analysis, given the exposure of the particular sectors we are looking at, we only consider the first three categories in our definition of NTMs. We make the simplifying assumption that if at least 1 HS tariff line within an HS 6-digit product is subject to an NTM as of 2012 (in one of the first three categories mentioned above), the entire HS 6-digit product is categorized as being subject to an NTM. For each firm in 2012, we calculate the share of its intermediate imports that is accounted for by HS 6-digit products subject to an NTM and we define a dummy variable equal to 1 if more than 40% of the firm's imports are subject to an NTM. We estimate a cross-sectional variant of Eq. (3) where the tariff measure is replaced by one of the firm-level NTM measures just described, year and firm fixed effects are dropped, and the dependent variable is either import value, the 14 See Cadot and Malouche (2012) It is important to note that in this case, the regressions will only account for differences across firms in the extent to which their imports of intermediates are subject to NTMs. In that sense, only firms that import intermediates subject to NTMs are included in the sample whereas firms whose imports of intermediates are not subject to any NTM are excluded. Appendix Table 5 shows averages of NTMs for all sectors and for agribusiness and apparel separately.
The results shown in Table 7 indicate a clear negative correlation between the presence of NTMs on firms' imported intermediates and total imports as well as numbers of imported products and varieties in all sectors, though the differences in the extent to which imported intermediates are subject to NTMs are less pronounced for agribusiness, hence, the correlations are less significant. The estimates also show that the larger is the actual share of imported intermediates subject to NTMs, the lower are total imports, and numbers of imported products and varieties. Peruvian firms in all sectors. Consistent with the results above, the evidence for agribusiness is weaker relative to the overall sector and the apparel sector. Across categories of NTMs, the relationship is stronger in both agribusiness and the apparel sectors for TBTs, which is not surprising given the type of intermediates that firms in those sectors are likely to import, such as tools and machinery as well as fertilizers (for agribusiness) and cloth (for apparel).
15 Table 8 .
SPS and TBT Measures and Imported Intermediates
Notes: Robust standard errors in parentheses. ***, **, and * indicate significance at 1%, 5%, and 10% confidence levels, respectively. Only exporter-importers are included in all the regressions.
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For the agribusiness sector the important distinction to make is across the SPS that we do not consider, those on imports of agribusiness sector products themselves, and the SPS that we consider, those on imports of intermediates by firms in the agribusiness sector where intermediates are fertilizers, tools and machines for which TBT measures rather than SPS measures are likely to play a role. Finally we consider the role of the advanced customs clearance system (SADA) ("despacho anticipado") that is available as a modality to clear customs for imports in Peru since the late 1990s 
Box 1. Brief Overview on Advance Clearance Procedure and its Reform
The advance customs clearance procedure (SADA) for imports was introduced in Peru at the end of the 1990s. Under the procedure, the import declaration is registered and the cargo manifest is electronically transmitted before the means of transport arrives. Once the corresponding formalities are completed, release for the cargo may be granted at the point of arrival within 48 hours of unloading.
During the 2000s it became necessary to adapt the existing customs procedures to the substantial expansion of trade, the negotiation of several preferential trade agreements and the requirements of foreign trade operators. Following the enactment of the New General Customs Law and its Regulations in 2008-2009, which govern the legal relationship between Peru's Customs Administration (SUNAT) and natural and legal persons involved in the entry and exit of goods into and from the customs territory and their stay and movement within that territory, substantial changes were made to the process and customs clearance procedures in Peru. SUNAT adapted the regulations relating to customs clearance, in coordination with units especially set up for the purpose, including the New Customs Clearance Procedure (NPDA) team responsible for the regulatory and procedural aspects and the New Integrated Customs Management System (NSIGAD) team responsible for the implementation and redesign of information technology (IT) processes and systems in customs. The objective was gradually to expand the use of Advance Clearance for imports by seeking to make Normal Clearance the exception. This adaptation of regulations, which had the backing of the customs services, foreign trade operators, and the user community in general, was supplemented by the training of customs officers and outside users, which turned it into an effective means of facilitating customs clearance procedures. Box 1 Figure 1 shows trends in the use of advance clearance. After this reform, imports may depending on their status, needs and resources, opt for either (i) advance clearance with unloading and transfer of the goods for release in the port terminal; (ii) advance clearance with unloading and transfer of the goods for release in temporary storage; or advance clearance with unloading and transfer to the importer's premises. To characterize further the advance clearance procedure, we show in Table 9 Focusing on the two sectors that we analyze separately, agribusiness and apparel, note that their exporter-importers do not appear to be particularly intensive users of the advance clearance procedure when taken as a whole. Figure 7 shows for exporter-importers in each HS 2-digit sector 16 For the purposes of this analysis SUNAT provided us with a variable which indicates for each exporting firm its size category based on total sales in the currency "nuevos soles". The categories are defined based on a unit of measurement for sales called Unidades Impositivas Tributarias (UIT) which is defined in each year by SUNAT and is available at http://www.sunat.gob.pe/indicestasas/uit.html. Firms are defined as micro if their annual sales are smaller than 150 UIT, small if their sales are larger than 150 UIT but smaller than 1700 UIT, medium if their sales are larger than 1700 UIT but smaller than 2300 UIT, and large if their sales are larger than 2300 UIT. EXPLOSIVES  5%  5%  12%  5%  42%  35%  47%  39%  29%  49%  47%  56%  59%  IRON & STEEL  22%  27%  27%  36%  25%  25%  35%  32%  23%  23%  31%  29%  46%  VEHICLES NON RAILWAYS  11%  11%  17%  17%  17%  15%  14%  18%  21%  24%  33%  39%  43% The total share is low for exporter-importers in the apparel sector (4%) and is close to zero for exporter-importers in the agribusiness sector. Unreported graphs for other years show a similar pattern. An exporter-importer is classified as belonging to a particular HS 2-digit sector if more than 50% of its total exports is of products belonging to that HS 2-digit sector. 
Figure 8. Imports of Intermediates under Advance Clearance Procedure by Sector
To gauge the importance of the advance clearance procedure for Peruvian exporterimporters import outcomes we estimate a simple premium regression defined as:
where i stands for an exporter-importer firm, indicates that the firm is an advance clearance user, that is, the firm uses the advance clearance procedure for a positive share of its imports of intermediate inputs, other variables are defined as above and Y is either import value, import growth, the number of imported products (in logarithms), or the number of imported varieties (in logarithms).
The estimates presented in Table 10 show that exporter-importers that use the advance clearance procedure exhibit significant premia in their import outcomes: they import more intermediates in total as well as more products and more varieties than those that do not use the procedure. This finding is verified for all exporter-importers in Peru as well as for those in the agribusiness and apparel sectors (in the case of the agribusiness with slightly weaker results for the number of products). Regarding import growth, a significant premium for firms that use the advance clearance procedure relative to those that do not is found when considering all exporterimporters in Peru and those in the apparel sector. In agribusiness import growth does not differ significantly across firms depending on their use of the customs procedure. All in all, the evidence suggests that the use of this faster modality of customs clearance benefits imports and variety of imports of intermediate inputs for exporter-importers in Peru. by itself and interacted with a dummy variable identifying the years after the reform to the advanced clearance procedure (that is from 2010 onwards), and where this dummy variable also enters by itself (instead of year fixed effects). The corresponding results for import value (in logarithms) are shown in Table 11 . The estimates suggest that imports of intermediates by exporter-importers that use the advance clearance procedure increased significantly after the reforms. This result is strongly significant when all exporter-importers are considered but also for those in the agribusiness and in apparel sectors (though in the latter case significance is lower). Thus, the reform to the customs procedure did generate a significant boost to the value of imported intermediates for user firms, relative to non-user firms. 
Conclusion
Using highly disaggregated firm-level customs transaction data for imports and exports in Peru over more than a decade, this paper explored the relationship between imports of intermediate inputs and firm export performance. In line with a growing body of recent literature (Bas, 2012; Bas and Strauss-Kahn, 2014, 2015; Chevassus-Lozza et al., 2013; Feng et al., 2012; Fernandes and Lopez, 2015) we find that a greater use, variety, and quality of imported intermediate inputs is significantly correlated with higher exports, faster export growth, greater diversification of export markets, and higher quality exports (as measured by relative unit prices). This relationship is robust and persistent to controls for unobserved firm heterogeneity and year fixed effects. A complementary analysis using data from a manufacturing census supports these findings, showing that the use of imported inputs is associated with higher productivity at the firm level.
If imported inputs have such a positive impact on firm performance, why do Peruvian firms, on average, import so little? To understand this we the examined the relationship between specific trade policy measures and the import performance of those exporters that are direct importers. We found that firms exposed to higher tariffs and non-tariff measures import less and (in the case of NTMs) restrict the variety of their imports. We also found that the use of the advanced clearance procedure as the modality to clear customs for imports is favorable to the import performance of exporter-importers. Even after controlling for the fact that some firms are larger, exporters who import intermediate inputs using this modality import more and import a more diversified bundle of inputs than those that do not use it.
These findings lend support to the policy of extensive trade liberalization pursued by Peru over the past decade. Firms that take advantage of the favorable policy environment for importing see substantial gains to their productivity and export performance. The findings of significant variation in imports across products with different tariff and NTM levels show, however, that even with low average levels, firms remain sensitive to higher levels of those trade policy barriers. Finally, the findings underscore the importance of effective de facto implementation of trade policy measures and efficient trade facilitation procedures, and to ensuring that this is available to firms of all sizes across all sectors. Indeed, the high sensitivity of firms to the policy regimes assessed in this paper, perhaps most importantly to the expedited customs clearance modality, may reflect wider barriers that exist in the trade facilitation environment, suggesting that the battleground for improving trade performance may need to shift increasingly from trade policy to trade facilitation. Imports under Advanced Clearance (as a share of imports) Exp_Imp Imp
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